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ABSTRACT 
Objective: To evaluate the antibacterial property of crude, aqueous and organic solvent extract from leaf, stem and root parts of two different var. 
of Catharanthus roseus (i.e. “rosea” and “alba”) under in vitro conditions on various human pathogenic bacteria.  
Methods: Antibacterial activity of crude (fresh), aqueous, ethanolic, methanolic and equimolar (1:1) mixture of ethanolic dried leaf extract of 
variety “rosea” and “alba” was evaluated against various pathogenic bacteria viz. Bacillus subtilis, Escherichia coli and Staphylococcus aureus by disk 
diffusion method under in vitro conditions. 
Results: Gram-positive bacteria were found to be more susceptible than Gram-negative. Dried extracts of root, stem and leaf of C. roseus var. “rosea” 
and “alba” plants showed maximum antibacterial potency against all the test microorganisms. The equimolar mixture of ethanolic dried leaf extracts 
of species “rosea” and “alba” exhibited the maximum zone of inhibition against B. subtilis, E. coli and S. aureus as compare to extract prepared from 
individual parts. The findings of the ethanolic mixture of dried leaves of the two varieties on the tested bactera confirm that the effect is potentiating 
which may be synergistic or additive. 
Conclusion: From the findings, it could be inferred that C. roseus var. “rosea” and “alba” could be efficiently used in the development of new life-
saving drugs against bacterial pathogens. 
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The increasing resistance of microorganisms against the existing 
drugs is emerging as a global threat in therapy [1]. Irregular and 
inappropriate use of synthetic drugs against bacterial, viral and 
fungal pathogens develop resistance against antibiotics due to the 
production of some chemical substances which block the action of 
antimicrobial drugs along with the change in target sites and their 
ability to penetrate across the cell wall. Such kinds of drugs may also 
cause oxidative stress, production of radicals, damages of nucleic 
acids, proteins, lipids, cells, organs, and organ system. It has been 
estimated that about 80% of the world population depends on plant-
derived products. World Health Organization (WHO) depicted that 
28% of plant-based products and their derivatives are available as 
the source of drugs [2]. Antimicrobial drugs of plant origin are safe, 
no side effects, host-specific, and no drug-drug interaction has been 
reported. Drugs of plant origin have an added advantage of being 
highly effective and offer broad-spectrum activity, hold a wide range 
of bioactive compounds, which can be used to treat cancers and a 
wide range of contagious diseases [3]. Bacterial resistance to 
antibiotics urges resurgence to search for new classes of potentially 
useful and biologically active chemicals of plant origin to develop 
and design new drugs, as they provide unique elements of molecular 
diversity and biological functionality, which are indispensable for 
novel drug discovery Antimicrobial drugs of plant origin are safe, no 
side effects, host-specific, and no drug-drug interaction has been 
reported. Hence, present scenario necessitates a continuing search 
for new classes of antimicrobial and biologically active compounds 
derived from medically important flora. [4-8]. Drugs of plant origin 
have an added advantage of being highly effective and offer broad-
spectrum activity, hold a wide range of bioactive compounds, which 
can be used to treat cancers and a wide range of contagious diseases 
[9]. Indigenous systems of plant-derived medicine have strong roots 
as it provides both concepts of therapy and therapeutic principles to 
complement modern medicine, especially in the management of 
lifestyle and communicable diseases. Medicinal plant products have 
proved to be prolonging longevity and good health by minimizing 
the adverse effect of various chemicals [10]. Such plants are widely 
distributed in nature, but unfortunately, the small number of them 
has been explored for the treatment of diseases caused by 
microorganisms. 
India is blessed with richest, unexplored medicinal biodiversity and 
also has an ancient tradition of using herbs to cure various diseases 
[11]. Catharanthus roseus L. (G). Don, family-Apocynaceae
Vinblastin and vincristine (Spindle poison) are known as the principal 
bio-active compound synthesized from the pink cultivar, which is used 
to treat acute leukemia, Hodgkin’s disease, rhabdomyosarcomas, 
neuroblastoma and other forms of lymphomas [20-22]. The emerging 
trend of herbal origin drugs at national and international platform 
compelled the investigators to evaluate the antibacterial property of 
crude, aqueous and organic solvent extracts from different plant parts 
of two cultivars C. roseus var. “rosea” and “alba” under in vitro 
conditions.  
 is a 
perennial herb, 25–30 cm tall with dark glossy green leaves. All the 
plant parts, i.e. root, stem, leaves, and flowers produce several 
phytoactive compounds viz. Flavonoids, steroids, terpenoids, tannin, 
phenolics, anthocyanins, fatty acids, proteins, phytohormones, and 
enzymes [12-14]. Traditionally, the two cultivars of Catharanthus have 
been used in folk medicine to take care of diabetes, high blood 
pressure, diarrhea and several diseases caused by microorganism [15-
17]. Current scientific findings provide evidence for the anticancerous 
and antibacterial properties of C. roseus plants [18, 19].  
MATERIALS AND METHODS 
Collection and preparation of plant materials  
Plants of Catharanthus roseus var. “rosea” (pink flower) and “alba” 
(white flower) were collected in April and May 2017 from the 
research garden of Department of Botany, Patna University, Patna. 
Fresh disease free healthy plants were collected, identified and 
authenticated by Haines flora [23]. Root, stem, and leaves were 
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separated, washed to remove contaminants under running tap water 
followed by washing with Double distilled water (DDW) for 3 to 4 
times, excess water removed and dried under semi-shade 
conditions. 
Preparation of extracts 
Plant parts (root, stem, and leaf) of both the cultivars (Pink and 
White) were used to prepare different extracts i.e. [i] Crude [ii] 
Aqueous and [iii] Organic solvents. 
Crude extract 
100 gm each of fresh root, stem and green leaves were separately 
ground, filtered and centrifuged at 3000rpm (10 min), supernatant 
re-filtered and kept in a sterilized glass bottle and kept at 4 °C in the 
outer cabinet of the refrigerator.  
Aqueous extract 
100 gm each dried plant parts were macerated separately, mixed in 
100 ml of DDW, kept overnight at room temperature, twice filtered, 
stored in sterilized storage bottle at 4 °C. 
Organic solvent extract 
100 gm powder of plant parts were soaked separately in 100 ml of 
methanol and ethanol for 72h at room temperature, filtered, 
concentrated up to 5 ml, cooled, refiltered and stored at 4 °C. 
Isolation of test organisms 
Pure bacterial colonies were isolated from two different sources i.e. 
Soil and Sewage, collected from the campus of Magadh Mahila College, 
P. U and Collectorate Ghat, Patna. The soil sample was diluted up to 10-
6
The antibacterial activities were evaluated by Disc diffusion 
technique. The Muller Hinton Agar (MHA) were autoclaved, cooled 
to 40 °C and poured (20 ml) in Petri dishes, kept at room 
temperature for solidification and stored at 4 °C. Pure bacterial 
isolates of B. subtilis, E. coli, and S. aureus were spread over the agar 
plates with the sterile cotton swab and incubated overnight at 37 °C. 
dilution, and spread on NA plates for 24h and incubated at 37 °C in an 
inverted position. Bacterial colonies appearing on the plates were 
purified and repeatedly subcultured by streak plate technique. The 
strain was isolated and preserved at 4 °C in NA medium.  
Characterization of bacterial isolates 
Pure bacterial colonies were characterized by phenotypic 
observation of the basic colony morphology, Gram’s staining, and 
Biochemical analysis. Identification and authentication of isolates 
were done by Bergey’s Manual of Systemic Bacteriology [24]. 
Assay for antibacterial activities 
Preparation of antibiotic discs 
Several discs (5 mm) were punched form Whatman filter paper No.1 
were soaked in crude, aqueous, ethanolic, methanolic and equimolar 
(1:1) mixture of dried ethanolic leaf extract of variety “rosea” and 
“alba”, were placed on MHA plates and inoculated at 37 °C. After 24h 
of incubation, the diameter of the inhibition zone was measured. 
Discs of crude extract were taken as control and all the experiments 
were done in triplicate. 
RESULTS 
The experimental results reveal that almost all the parts of C. roseus var. 
“rosea” and “alba” shows antibacterial property against all test 
organisms, i.e. B. subtilis, E. coli, and S. aureus (table 1). Aqueous, 
ethanolic and methanolic extracts prepared from the dried powder of 
the different plant parts, exhibited better antimicrobial activity than 
crude extract. Ethanolic leaf extracts of both the varieties of 
Catharanthus exhibit maximum (17.0±0.55 mm) and (17.0±0.50 mm) 
zone of inhibition against S. aureus followed by B. subtilis and E. coli. 
While minimum (3.5±0.50 mm) and (4.5±0.72 mm) zone of inhibition 
was observed by the crude extract of “rosea” and “alba” respectively 
against S. aureus. No results exhibited by aqueous extract by both 
cultivars. Maximum zone of inhibition was observed in the ethanolic 
stem extract in “rosea” against E. coli followed by S. aureus and B. subtilis 
while almost comparable inhibition was seen in B. subtilis and S. aureus 
and minimum against E. coli when treated with “alba” ethanolic stem 
extract. Moreover, the Maximum zone of inhibition was observed by 
methanolic stem extract of both the varieties exhibited highest 
antibacterial property against B. subtilis followed by S. aureus and E. coli. 
While crude and aqueous extract show minimum inhibitory response 
with respect to ethanolic and methanolic extract. The ethanolic root 
extract of “rosea” exhibited maximum (18.5±0.50) and minimum 
(11.0±0.50) inhibition in B. subtilis and E. coli respectively. While “alba” 
was most effective (19.6±0.50) against S. aureus additionally E. coli 
followed by B. subtilis. While the methanolic extract of “rosea” and “alba” 
exhibit minimum and almost comparable effect against all test 
organisms. The minimum inhibitory response was exhibited by both the 
crude and aqueous extract of leaf, stem, and root respectively.  
Surprisingly, an ethanolic equimolar mixture of “rosea” and “alba” 
dried leaf extract exhibited a maximum zone of inhibition i.e. 
(25.5±0.60), (22.0±0.40) and (22.5±0.50) against B. subtilis, E. coli 
and S. aureus respectively. 
 
Table 1: Antibacterial activity in different solvents of C. roseus var. “rosea” and “alba” 
Plants 
part 
Extract of C. roseus 
rosea (R)/alba(A) 
Test organism and Zone of inhibition (mm±SE) 
B. subtilis (R/A) E. coli(R/A) S. aureus(R/A) 
Leaf  Crude +/+ +/+ 3.5±0.50/4.5±0.72 
 Aqueous -/- -/˗ -/- 
 Ethanol 11.5±0.45/11.5±0.60 10.2±0.60/14.2±0.65 17.0±0.55/17.0±0.50 
 Methanol 14.5±0.50/17.5±0.50 12.5±0.50/11.5±0.45 16.2±0.40/12.5±0.50 
Stem Crude 4.0±0.65/+ +/+ -/5.0±0.65 
 Aqueous -/- -/- -/- 
 Ethanol 15.0±0.65/18.0±0.50 18.0±0.45/14.0±0.50 15.5±0.50/18.0±0.50 
 Methanol 19.5±0.65/16.5±0.75 12.0±0.50/12.0±0.45 14.0±0.50/14.0±0.45 
Root Crude ˗/- -/4.5±0.50 +/+ 
 Aqueous ˗/- -/- -/- 
 Ethanol 18.5±0.50/14.0±0.60 11.0±0.50/18.1±0.55 16.6±0.50/19.6±0.50 
 Methanol 10.0±0.45/13.0±0.40 12.2±0.65/12.0±0.60 14.5±0.50/12.5±0.50 
Leaf Ethanol (Mix)  
R/A 
25.5±0.65 22.0±0.40 22.5±0.50 
Experiments were carried in triplicate, and each data is the mean value±SD. mm = millimeter; S. E = Standard error; (+/-= present/absent); R/A= rosea/alba  
 
DISCUSSION 
Herbal medicines are the valuable and readily available resources 
for complementary and supplementary human health care system. 
The natural flora holds varieties of species with medicinally useful 
products are yet unexplored. WHO (2002) predicted that increasing 
resistance of microbes against existing drugs throws the challenge to 
find alternative therapy which necessitates the search for newer 
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pharmacologically active ingredients of plant origin. They 
recognized several important medicinal plants used in the 
traditional medical system, provided strategies, guidelines, and 
standard for plant products. Herbs are deeply rooted in our culture 
and traditions as India is the cradle of biodiversity. The significant 
number of medicinal plants has been screened pharmacologically for 
traditional uses against the antibiotic-resistant human and plant 
pathogens; still, a large number of floras need to be explored for 
innumerable phytoactive compounds. 
Three bacteria viz. B. Subtilis, E. coli and S. aureus were tested for the 
antibacterial properties of C. roseus var. “rosea” and “alba”. All the 
three bacteria used as test organisms in this study, are pathogenic 
causing several dreaded diseases in human. B. Subtilis is a Gram+, 
nonpathogenic bacterium, although it secretes an extracellular toxin 
called subtilisin, which causes food poisoning, allergic reactions, 
hemolysis, endocarditis and septicemia in drug abused cancerous 
patients in human. E. coli is a Gram-, motile, nonspore bearing 
enterobacteria causing gastrointestinal disease and cholera, leading 
to fatal complications such as hemolytic uremic syndrome and 
thrombocytopenia [25-26]. The other bacteria, S. aureus are Gram-
In the present investigation, crude, aqueous, ethanolic and 
methanolic extracts from leaf, stem and root of C. roseus var. “rosea” 
and “alba” were evaluated for their antimicrobial activities using 
disc diffusion technique. The findings are discussed under the 
premise that in reality, no antimicrobial substance inhibits the 
growth of all the microbes due to variation in the spectrum of 
activity. So it is desirable to evaluate phytochemicals from different 
parts to screen the most effective [28]. Almost all parts of “rosea” 
and “alba” plants showed antibacterial activity in fresh as well as in 
shade dried condition, but more pronounced in the later phase 
(table 1). Similar results were reported in C. roseus when extracts 
were prepared from dried plant parts [29]. The ethanolic and 
methanolic leaf extracts of both the varieties showed the maximum 
zone of inhibition followed by root and stem. Organic extracts are 
inhibitory than aqueous and crude extracts had been remarked by 
[29] and the present findings are in uniformity with their 
observations. Leaf ethanolic extracts of “rosea” and “alba” exhibited 
(10.2±0.60-17.0±0.55 mm) and (11.5±0.60-17.0±0.50 mm) zone of 
inhibition respectively, which is in conformity with the findings of 
researcher [30]. Ethanolic leaf extracts of both the varieties showed 
the maximum zone of inhibition against S. aureus (table 1). Similar 
results were also experimentally proved against Salmonella typhi 
when treated with C. roseus ethanolic leaf extract by disc diffusion 
method. Results confirmed that ethanolic extract contains some 
unique phytochemical constituents which are absent in the 
methanolic extract. Methanolic extracts of both the varieties 
exhibited minimum antibacterial activity on E. coli which is a Gram
, 
pathogenic, coccid normally present on the skin, urogenital and 
mucosal respiratory tracts of mammals. It causes various life-
threatening diseases like endocarditis, pneumonia, toxic shock 
syndrome, and Kawasaki disease [27]. 
-
bacterium, a finding supported by researchers [31]. Gram+bacteria 
are more susceptible than Gram-which is probably due to the 
chemical composition and the structure of the cell walls. The outer 
membrane of Gram-bacteria acts as a barrier for the entry of 
antibiotics and the lysozyme present in the periplasmic space 
digests the foreign molecules. This mechanism makes bacteria 
resistant to antibiotics. During this investigation, only B. subtilis is 
Gram+which is more susceptible to both the varieties of C. roseus as 
compared to E. coli and S. aureus which are gram-
CONCLUSION 
(table 1). The 
ethanolic leaf mixture extract of “rosea” and “alba” were highly 
effective in inhibiting the growth of all the three test organisms but 
most effective on B. subtilis (table 1). The antibacterial activity of the 
mixture may be due to the synergistic effect of “rosea” and “alba” 
leaves. Synergistic effects have been reported by several workers in 
different microbes. The findings of the ethanolic equimolar mixture 
also proved that its contents had more potential to reduce the 
growth and killing the bacteria by inhibiting the synthesis of DNA, 
RNA, cell wall and proteins. Extract with high potency brings about 
the breaking of peptidoglycan chain of bacterial cell wall and 
transpeptidase which catalyzes the cross-linking of peptidoglycan in 
the cell wall (WHO 2014). It has been proved that the narrow 
spectrum antibiotics combined with other antibiotics become part of 
the broad spectrum therapy and the present findings of the 
ethanolic mixture on the tested bacterium confirm that the effect 
may be potentiating or synergistic or additive. This study confirms 
the use of organic solvents in the preparation of plant extract as 
compared to aqueous extracts. The polarity of antibacterial 
compounds makes more readily extracted by organic solvents, and 
using organic solvents does not negatively affect their bioactivity 
against bacterial species. This data showed that some antimicrobial 
substances could only be extracted by organic solvents. Thus, 
organic solvents are clearly better solvents for antimicrobial activity 
than the crude and aqueous extracts [32, 33].  
Several species of Apocynaceae have been used as main ingredients in 
traditional medicine. From the present study, it could be inferred that 
C. roseus varieties “rosea” and “alba” could be efficiently used in the 
development of new life-saving drugs. As present findings that the 
organic solvent extract of C. roseus possesses high antimicrobial 
potential activity against the test organisms rather than the aqueous 
and crude extract. It also validates the use of these genera in an 
ancient medicinal system. The extract could be used in the formulation 
of new drugs to treat various types of infectious disease caused by 
pathogens. Further evaluation is needed to identify and confirm the 
particular compounds to be used in drugs as main ingredients along 
with pharmacological evaluation. The present study supports long-
term use of both the varieties of C. roseus as folk medicine due to their 
natural origin non-toxic effect and high antibacterial principle. 
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